Background. The reason that motivated us to organize this workshop is that we feel that the study of proteins is experiencing an important change of focus, and we wanted to gather together some of the proposer of this shift of paradigm in areas as different as allostery, structural disorder, evolution and self-assembly. Proteins are involved in essentially all of the biochemical reactions that take place in living organisms, including those required for the control of gene expression, metabolism, transport, and enzymatic catalysis. Their name was inspired by the name of Proteus, the Greek god of versatility and mutability, who could change shape at its will. Nevertheless, the discovery that the native structure of a protein is to a large extent encoded in its amino acid structure, beautifully demonstrated by Anfinsen experiments 40 years ago, has strongly influenced a static view of proteins based on the one-sequence -one-structure -one-function paradigm and on the concept that the fold is conserved during evolution. Recently, in contrast, a more dynamic view of proteins is again drawing the attention of researchers. This appealing change in the point of view has been, in our opinion, mainly influenced by the following factors: (i) the appraisal that a large fraction of the proteins of complex organisms are unfolded (unstructured, disordered) in their native state, and that this structural disorder, far from being a bizarre property, is crucial for their regulatory function, (ii) the reappraisal of allostery, i.e. the ability of proteins to propagate conformation changes from a control site to an active site, as an intrinsic property of proteins dynamics that is deeply related with enzymatic catalysis, (iii) the increasing number of experimental and theoretical studies on phosphorylation and other post-translational modifications, which are used to achieve allosteric control of proteins structure and function, and (iv) the discovery that changes in the fold during evolution are more common than previously thought and that the interplay between intrinsic protein dynamics and structure change can favor protein evolvability.
Moreover, (v) artificial proteins have been engineered to have alternative folded states, a property shared by some natural proteins as well, most notably the prions. The workshop was inspired by the idea that interdisciplinary interaction among scientists from these different fields can greatly help in shaping an integrated and coherent view on protein plasticity.
Themes treated in the workshop and speakers. With this background in mind, we decided to organize a workshop for letting leading experts from diverse research areas related with protein plasticity to come together and exchange their opinions. The result was a workshop with a distinctly interdisciplinary character, which was organized in eight topical sessions, namely:
(1) 'Allostery', dedicated to the experimental and computational study of protein allosteric reg- Discussion sections. Moreover, we organized four discussion sections in which the organizers introduced a question related to protein plasticity, and two participants triggered the discussion, exposing their different points of view. Afterwards, all participants took part in the discussions.
Discussions were recorded, and we plan to publish a summary of them in a paper that will report the main themes treated at the workshop. The four discussions were related to the main topic sections of the workshop, namely: (I) Is it desirable to move from the single sequence-structurefunction view of proteins towards dynamic ensembles, and which computational and experimental methods should be improved to this aim? (II) How is structural disorder related to protein complexity? (III) Do the new developments on the evolution of protein structures require a new view of protein structure space? (IV) Are allostery and structural disorder two sides of the same coin?
Many participants, including young ones, took active part in the discussions, taking advantage of the relaxed and informal atmosphere.
Overall balance. Besides the contributions of the invited speakers, the workshop has also benefited of the very high level contributions by non-invited participants, both in the form of short oral presentations as well as in the poster sessions. The friendly and communicative atmosphere that developed from the very beginning was also facilitated by the fact that most talks contained references to the work of other participants. Participants' reactions to our efforts to integrate the so far separated disciplines into a single workshop, and possibly into a common scientific community, have been unanimously enthusiastic.
Special issue.
The journal "Biochimica et Biophysica Acta: Proteins and Proteomes", which is a member of the prestigious BBA series, published by Elsevier, will publish a special issue dedicated to the workshop, which we hope will make these different points of view about protein plasticity more visible to the broad protein research community. Seventeen participants already agreed to contribute to the special issue. As organizers, we will write an editorial paper reporting the main subjetcs treated at the workshop and the discussion sections.
Conclusions.
The organizers wish to express their sincere gratitude to the MPIPKS for hosting and financing this workshop and for the very generous support, and to Sabine Strecker for her very professional and efficient work with all logistic issues.
